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在未加 S-9 的条件下，该壳核荧光纳米颗粒可能没有致突变性。MTT 结果表明，
该壳核纳米荧光材料在一定浓度下，有较好的生物相容性。 
 第四章采用纳米 TiO2降解溴化乙锭。纳米 TiO2 因其光稳定性高、化学性质
稳定、无毒、成本低等优点,已被广泛用于光催化法处理各种染料以及难分解的
污染物。本章尝试用其降解生物及医学实验室常见的一种致突变物质——溴化乙
锭。考察了光源，催化剂用量，催化反应时间，反应 佳 pH 等参数，取得了一
定的效果。 
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Abstract 
This dissertation consists of four charpters. 
In charpter one, the varieties and preparation of nanoparticles will be 
introduced ,and also its application in biology and iatrology. Nanotechnology as a 
emerging science since 1980s ,has a vast perspective in materials, chemistry, 
biomedicine,and environment science. We performed some researches based on the 
theme of nanotechnology. 
AlS4Pc-core shell nanoparticles was prepared in chapter two. A fluorophore 
modified silica precursor is synthesized by the reaction of amino-reactive organic 
fluorphores, AlS4Pc with APTEOS.Then the sol-gel method is used to produce 
discrete fluorescent hybrid AlS4Pc -silica nanoparticles. And then we investigated the 
optical characters of nanoparticles, meanwhile using the nanoparticles to apply in  
bio-label.With the develope of fluorescent dyes technology, the bio-label technique 
using fluorescent dyes,has gradually replaced with isotope-label method which is 
dangerous because of its radiation. AlS4Pc compounded by our group has some 
particular features and is widely used in biological field. AlS4Pc dyes doped 
fluorescent nanoparticles have been prepared based on this mechanism. A 
fluorescence label method has also been developed by use of the AlS4Pc dyes doped 
fluorescent nanoparticles, which provided a new idea for the application of AlS4Pc 
doped fluorescent nanoparticles in biomedicine.  
The biological security has been studied on the AlS4Pc NPs in chapter three: 
Ames test which using Salmonella typhimurium was to detect the AlS4Pc NPs whether 
if they have mutation effects. The toxicity of AlS4Pc NPs to Hela cell was also carried 
on. They supported some evidence to the biocompatibility of the core-shell 
nanoparticles. 
  In chapter four,TiO2 was used as a kind of photo-catalytic.TiO2 is one of the most 
preferable semiconductors for photo-catalytic process due to its high photosensitivity. The 
possibility by using anatase titanium dioxide as a photocatalyzer for the degradation of EB was 
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catalyst that influenced the process were investigated.  





































































































































































































 - 8 -
 
                  a                                   b 
图 1.3 采用改进的 Stober 水解方法制备的硅壳纳米颗粒
[21]
 
(a) 制备原理示意图，(b) 透射电子显微镜照片 
Fig 1.3 Synthesization of silica-coated nanoparticles by improved stober 
hydrolyzed method[21] 
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